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FOREWARD

This presents Lthe 44n8€ of a sendes of cultunal nesouwnce nencits
L idsteny and arncheology on National Rescuwrce Lands 4n Coforado.

The intent of these pubfications L5 to make available tc the public
and the professional commundity, culiuwral resource studies of tne
Bureaw of Land Management in Cofonradc.

Since {ts cniginal excavation (n the 1930's by Da. Pawld Mentin, Lowny
Rudn had faifen into a sericus state of disrepain, Public visifalion
continued Lo increase. The need fon stabilizaiion became appanent.
Stabiilization of the site, a Nationad Historndc landmatk, was unden-
taken by contract widh the University of Colorade beginning <n 19266,
This wonk was completed by Ms, Adudan White, Dr. David Brefennddz

and AL Lancasten of the Univewsity of Colonado.

Pubfic distribution of a site specdjde stablil{zation neport such as
this has not been done bedone. 1 feel the techndques and approaches
wused at Lowry Ruin showld be presented 4n thedin entinety as an example
o4 suca work, and that the repornt should be made available to othen
workerns and the interested publfic. 1 encourage othens in this field

to do The same.,

1£ 44 satisfuing £o me to now be able fo present the Lowry Rudn Lo
The visiting public (n L€s hepained state. It 48 my hope that our
Stabilization work, onsalte internpretation and professionct nepohts
reganding the sites, willd nesult {n a keener awareness by the nublic
oy the Amporntance of this non-renewable cultural hesouhrce,

DALE R. ANDRUS

State Directon

Colonado

Burearn of Land Management
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ABSTRACT

A vecord of past and recent stabilization activities at
Lowry Ruin is presented. Altheugh inicial excavation was
done in the 1930's, no formal ruin stabilization was
accomplished until 1966~67. Tn 1974-75 extensive mainten-—
ance stabllization was done, and the deeply buried, painted
kiva (Kiva B) was reexcavated, stabilized, and roofed for
public access.

Detailed records of activities in 1974-/3 are presented,

and related to earlier work at Lowry Ruin. Recently
available tree-ring dates verify earliest building activity
began in A.D. 1090 for a period of 30 years. A relationship
of Lowry Ruin to the northern expansion of Chaco influence
in the late 1000'a is suggested,
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ORGANIZATION OF REPORT

The Introduction gives the basic history of work at Lowry
Ruin, and presents new information regarding tree-ring
dates and the possible relationship with the so-called
Chaco Phenomenon.

History of Stabilization at Lowry Ruin gives an account
of the procedures followed and emphasizes the activities
involved with construction of the temporary and permanent
rocfs, and the stabilization of Kiva B.

Stabilization Reports deal with walls, definitions of terms

utilized in descriptions, and labor and material tabulaticons
for each stabilization job.

The Ruins Stabilization Records are arranged in order of

the work, Each specific job 1s numbered sequentially and is
cross-refterenced in Appendix A.

Appendix B is a tabulation of labor and materials by area
for work associated with Kiva B.

The Introduction is authored by Dr. David Breternitz. s.
Adrian White was responsible for field documentation; she
compiled tne remainder of the report. Ms. Kellie Masterson
drafted the series of profiles of stabilization jobs.
Bertrand A. de Peyer produced the photographic plates and
Ms. Debbie Otterstrom typed the final manuscript.
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INTRODUCTION

Lowry Pueblc is awell-known prehistoric ruin located nine miles west of
Pleasant View and 28 mlles northwest of Cortez, Colorade. It was
initially excavated under the general direction of Paul S. Martin in
1930-31 and 1933-34 (Martin 1936, 1974) (Fig. 1). It is currently under
the jurisdiction of the Bureau of Land Management (BLM) and on October 17,
1967 it was designated as a National Historic Landmark.

Between the time of initial excavation and National Landmark desipgnation
the BLM contracted with the University of Colorado to conduct stabiliza-
tion activities under terms of BLM Contract No. 14-11-0008-0390-57.
James A. Lancaster was in charge of the stabilization activities which
took place in 1966-67. Mr. (Al) Lancaster had been a foreman for Dr.
Martin during the 1930's work at Lowry. 1In the years between he had
become the dean of the Mesa Verde archaeology and one of the founders

of the art of ruin stabilization,

Since 1967, Lowry Ruin had been a local picnic area. Fortunately, it was
decided in 1974 to develop the locality as a public facllity. The impetus
for subsequent activities came primarily from BLM personnel.

During the 1930's excavations, a unique painted kiva (Kiva B) was exposed,
but safety and preservation dictated that this l7-foot-deep feature be
refilled. The BLM wished to develop this particular kiva and additien-

ally there were stabilization needs resulting from the lack of any ruin
maintenance since 1967.

A set of circumstances enabled the development of a program of training,
research, and interpretation from fall, 1974 through early summer, 1975.
A project was established for the necessary maintenance stabilization of
the ruin, reexcavation of the painted kiva, the training of graduate
student archaeoclogists in ruin stabilization techniques under the

direct supervision of Al Lancaster, and the development of a facility
for the public that riwvals anything currently available in the Four

Corners region. A BLM (BLM Contract No. 52500-CT4-64(CN); University of
Colorado Account No. 1705-52).

The eight-week field program was split into two 20-working-day sessions.
As it worked out this procedure enabled us to conduct complex operations
with a minimum of expense, and a maximum of efficiency.

A university course was established to provide academic credit for the
graduate student participants (Anthropology 498/598). Because of
circumstances beyond the control of the University and current hiring
practices, Dr. David A. Breternitz was listed as both the Principal
Investigator and as the instructor for the course, In actuality, Al
Lancaster was in charge of the project in the field,



Figure 1. Lowry Pueble and Great Kiva, topographic map.



The initial 20 days of field work began cn Aupust 21, 1974 and lasted
through September 18. In addition to Breternitz and Lancaster, Larry
V. Nordby served as Field Director. Participants were:  three graduate
students of the University of Colorado--E. Charles Adams, Curtis W.
Martin, and Adrian S. White; two graduates from Fort Lewis College--
James A. Head and L. Kent Leigy; one from Northern Arizona University—-
Jeffry Adams; one from the National Park Service--Neilson H. King;

and David W. Kayver, who was with us for a week.

Between May 26 and June 17, 1975, another 20 dayvs of field work were
conducted. E. C. Adams, Head, Leidy, Martin, Nordby (released for the
project through the courtesy of the Scuthwest Region, Mational Park
Service), and White provided continuity in the field crew. In addition,
we had Jenny L. Adams as cook and part-time stabilizer, Cory D.

Breternitz (University of Arizona), and Leslie Nordby for part of the
time.

This remarkable group of people performed tasks not heretotfore domne
systematically by university students in the Southwest, or elsewhere
as far as can be ascertained.

Many others were involved in the success of the project including all
Bureau of Land Management people with whom we had dealings and who were
mogst helpful. From the Denver Servvice Center, Lloyd Pierson and

Roberto Costales saw the contract through; in the Colorado State Office,
B. Gene Miller assisted at all levels; from the Montrose District Office,
the District Manager, Marlyn Jones, supported the project from its
inception, and Harrv Lawson was most supportive and helpful.

Mr. Charles Brougher is the official custodian of Lowry Ruin. He

provided help in many ways, including sharpening our tools. His wife's
garden provided the team with ‘'greens'. Mr. John Pock built the grill-

work gate in the painted kiva. He also fashioned special tools needed
for stabilization and construction. Mr. Ken Stock is the only persen in
Montezuma County with facilities to cut a timber longer than 20 feet.

He fashioned the timbers used to roof the painted kiva.

Mr, and Mrs. Roy Crow allowed us to use their farmhouse as headquarters
during the fall 1974 session. In the spring of 1975 Darrel Lancaster
allowed us to camp on his property in a barn built by Al lLancaster and
utilize his water supply. For four weeks they made field 1ife possible
in a variety of adverse climatic conditioas. Mr. Bill Head arranged
for the use of the Mcontezuma County crane hoist to 1ift the huge
timbers onto the walls on reconstructed Kiva B; he contributed a Sunday
to operate the rig. The use of this hoist, donated by Mr. Curtis
Honaker and the Board of County Commissicners for Montezuma County, is
sincerely appreciated.



Archaeology

During Stabilization work in 1974-1975 little excavaticn resulting in
new materials was accomplished, Sowme 1100 potsherds were recovered
during the course of backdirt removal and in the process of stabiliza-
tion excavations at the base of walls, etc. The sherds recovered do not
alter the picture presented by the original excavations by Martin.
Digging the trench for the drainage pipe, which extends from the roof
of Kiva B to the east of the ruin, two firepits were encountered; one
was in the northwest corner of Room 31, and other was 15m. east of the
outer wall of Room 31. Because of bulldozer work in this area in 1966,
there is no information regarding the depth of these features from the
original ground surface.

Martin (1936:204) did not have adequate chronological data to more than
suggest the period of occupation(s) of the Lowry Ruin. However, he does
discuss his interpretation of the architectural evidence and presents a
series of building periods (1936:194-202). The 1974-1975 work does not
alter his major conclusion that five major building periocds took place,
even though we do have tree-ring evidence available for all of his
postulated construction stages.

At the present time there are a total of 34 tree-ring dates from Lowry

Ruin. Twenty-four of the dates are published in Robinson and Harrill
(1974:17-18):

Great Kiva Room 19
GP-580 1064p 1106v FML-33-2 988p 1085+rl
FMLL-33-10 1000p - 109C+r

Kiva 1 Room 21
LOW-32 793 - 988vv FML-33-15 1025 - 1089r
LOW-31 960p - 1105vv
Kiva A Room 26
FML-33-3 987p - 1120rL FML-33-14 887p - 1106cL
Kiva II or B Room 27
LOW-27 1062p - L106v FML-33-1 792p — 1067vv
LOW-26 1064p — 1106r FML-33-20 1041p - 1103rL
FML-33-21 1061lp - 1103rL
Room 8
LOW~-33 799 - 1016vv No Provenience
LOW-30 1063 - 1i0é6r FML-33-24 837p - 925+v
LOW-28 977p - 1110r FML-33-9 770 -  946+vv
FML-33-13 868 ~ 1084vv
Room 11 LOW-34 1019 - 1089vv

LOW-22 680p — 839vv
LOW-29 866 - 1120vv

Room 15
LOW-21 781p — 989vv
LOW-25 1022 - 1088v



The 1974 reexcavation of Kiva B produced additional dendro-samples which
have been dated (Robinson, personal communication, May 21, 1975).
4lchough these rres-ring dates are listed as being from borh Kivas A and
B, the reexcavation of backdirt and the reuse of timbers im the construc-
tion of Kiva & tends te conclude that all ten of the dates are assoclated
with Hiva &. The tree-ring samples which were dates from the 1974
project are:

Eiva A Kiva B

LOW-41 714fp - 98 5+vv LOW-45 1060Ep - 1105ww
LOW-37 867+p - 10274wv LOW-47 1069fp -  1105wvv
LOW-18 a07+fp -  1040++ww LOW-46 987p - 110%v
LOW-39 957p - 1053+ww

LOW-40 967fp - 1066wv

LOW-42 G11fp - 1098+B

LOW-136 B96+p - 1108++v

Utilizing the presently awvailable tree-ring evidence, a sequence of
congtruction can be suggested. Figure 2 diagrams an interpretation of the
present evidence, which indicates construction over a 30-vear period,
beginning aboutr 1093,

Period T is the constructicn of the four central rooms of Lowry which were
builec in 10859-1080. This initial construction corresponds with Marcin's
Earliest Stage, but dees not include the Great Kiwva, as proposed by Martino.

Period II is Martin's First Addition and the northern room block. There
are no tree-rings from rooms represented din this constructicn pericd.

Period III is the Second Addition of Martin, plus the construction of the
Great Kiva. The tree-ring evidence indicates that three rooms (26, Z7, 8),
Kiva B and the Great Kiva were probably buillt between 1103 and 1110,
Architectural interpretation shows the block of rooms lying souch of the
initial four-room block have common walls and bonds that indicacte contempo-
rary construction. However, with the available informwation, it is not
pogssible to pinpoint more accurately than in Figure 2. It is cbvious that
certain contiguous rooms (to those with tree-ring dates) were also
constructed at this time: Rooms 20, 8, 6, 7, 17, 5,3, 4, 26, 27. Kiva B
was probably builc in 1108,

Period IV is equivalent to Martin's Third Addition., In 1120 Eiva B was
remodeled intoe Kiva A.

There are no tree-ring dates for the peripheral rooms that 1lie on the
south and east margins of Lowry. These rooms are either contemperary with,
or somewhat latfer tham, the construction of Kiva A.

In summary, construcrtion undoubtedly took place over at least a 30-year
period, beginning about 1090. A postulated 50-vear period of accupation
for Lowry Ruin still appears to be a reasonable estimate.
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Figure 2, Lowry Fueblo, building sequence based on tres-ring dates.
I, initial construction at 1089-1090; II, northern portion of ruin
constructed but ne tree-ring dates available; Illa-c, construction
between 1103 and 11103 IV, construction of Kiva A, over Kiva B, at
1120, Textual comments elaborate on the building sequence.



The Chaco Phenomenon

Robinson and Harrill (1974:18) note that the 1089-1090 construction at
Lowry Ruin "...is remarkably consistent with other northern Chaco-like
sites such as Aztec and the Salmon Ruin." Tn addition, the Chaco occu-
pation of Chimney Rock Pueblo occurs at this time (Eddy 1972:24, 29, 59-
63). Recent work at the Escalante Ruin, 2-3 miles west of the town of
Dolores, has discleosed another northern, Chaco-style site that shows
construction in the early years of the 1100's (Breternitz 1975:20; W, J.
Robinson, personal communication).

The total ramification of the northern expansion of Chaco sites, which
include site layout, architecture, and typical Chaco-like kivas, has

yet to be fully explored. In the case of Lowry, with Chaco-like archi-
tectural features and the Great Kiva, it is simply pointed out that
certain features at the site can be related to a larger cultural phenom-

onen that was wide-spread in the Mesa Verde Region at the end of the
A.D. 1000's.

DiPeso (1974) has recently outlined the phencomena of the so-called
"Puchteca" which involves resource gathering/trading stations which may
be associated with the Mescamerican-derived Chaco Development. Current
and future research will help to clarify these relationships and explain

the role of Lowry Ruin in the overall reconstruction of culture history
for the Four Corners region.



STABILIZATION, 1974-1975

History and Procedures

The stabilization of Lowry began in the thirties with original excavation
under the supervision of Paul S, Martin (Figs. 3-4). Martin wanted to
cap all the walls at Lowry but was unable to meer that expense. Ben
Williford, who stabilized at Mesa Verde NWational Park, came to Lowry in
1936 and &tabilized several small areas. He capped some walls in the
southeast part of the ruin and a small area that separated Rooms 10 and
8. Two doorways and entrances to Room 10 were stabilized; they have
received no additional work (Fig. 5). The joints were not pointed and
the cement was allowed to remain to the {ront of the joint. This is
interesting because it is indicative of early stabilization practices.

It was thought to look wore like prehistoric mortar. Two areas of Kiva B
were protected and reconstructed before the area was backfilled. The
roofing of the underground vent shaft was replaced. Murals covering the
walls of the bench were coated wlth shellac to preserve them after the
area was backfilled. When excavations were completed at Lowry some of
the rooms were backiilied, as were Kivas & and B.

For the next 30 years no excavation or stabilization was done at Lowry.
The elements caused rapid detericoration on the unsheltered ruin. Stones
slipped from upper courses; prehistoric mortar crumblad; and lateral
separation of walls occurred (Figs. 6~7). The Great Kiva eroded the
most because it was constructed as a depresssien (Fig., 8).

In 1966 a jeint Bureau of Land Management and University of Colorado
effort began at Lowry to testore and stabilize the major above-ground
features to preserve them for the public. Stabilization was begun at

the southern end of the Pueblo. The major stabilization necessary is
seen from before-and-afrer photographas taken of the acrth interior wall
of Room 9 (Fig. &) and from a view of the south end of the vuin (Fig. 7).
Eighteen rooms and Kiva H were stabilized completely and six rooms were
partially completed in the first season, which lasted three months.

The gecond season began in June, 1967. The Pueblo was completad and

work began on the Great Kiva., The major reconsttuction necessary £o
restore the Great Eiva i3 seen in Figure 8. Surface runcff down the walls
and recessed stairway had caused rapid detericoration.

Lancaster used regular cement (Portland Type I and IIL) caombined witch
Shiprock sand (sharp mortar sand) with calcium cloride added to slow dowm
the curing process., Tamms mortar colering, light buff, was added to the
cement to reduce the blue—green cement color; this resulted in a 1ight
gray color. No new stone was gquarried; cld stone was reused from Martin's
excavation; all cement was mixed by hand.

An account follows of the extensive restoration accomplished by Lancaster
and his crew at Lowry Ruin in 1966-67. Wooden lintels were replaced in
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Figure 5. Doorways stabilized by Ben Williferd, 1936. a, Eoom 10,
east doorway; b, Hoom 10, west doorway.
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Figure £. Reoom 9, north exterior wall, 1946. a, before stab-
ilization; b, after stabilization.



b

Figure 7. Lowry Pueble, south end, 1966-67. a, before stabilization;
b, after stabilization; Kiwva H is not stabilized in this photo.
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Figure 8. Great Kiva, 1%67. a, scutheast view before stakilization;
b, east view during stabilization.
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three doorways and one window. Walls that were in good condition were
capped with a two-course cap; in many areas the walls had to be rebuilt
partially or completely. Caps were sloped to drain water away from wall
junctures. Walls were reconstructed with flat caps and the walls stepped
up or down at wall jiunctures, primarily fer safety, since visitiors were
unattended at Lowry. Plugged doorways were partially or completely
cleared and reconstructed. ¥Walls with large joints resulting from
crumbling prehistoric mortar were grouted with cement. Rooms 22, 23, 24
and 25 were excavated to the floors; (Martin had only traced the tops of
walls to get dimensions). Rooms either were shallowed out in the center
for drainage or drained out a doorway. After the walls were reconstructed,
they were coated with a soil paint.

The Great Kiva walls were rebuilt to the ground surface with all meisture
drained away from the top of the Kiva. All built-in features were
repaired, with drainage to the main part of the Kiva. The poles were
replaced in the steps. Rooms 1, 2, and 3 north of the Kiva were
reconstructed with low walls of several courses (TFig. 9).

On October 17, 1967, after restoration and stabilization by AL Lancaster
and his crew, Lowry Pueblo was dedicated as a National Histeric Landmark
(Figs. 10-11).

After 1967, an information box was set up over the areas of Kivas A and

B explaining that kivas below the surface had pailnted walls and describing
them with photographs. Visitors at Lowry repeatedly expressed an inter-
est in seeing the murals. This, in additon to the need for maintenance
stabilization, instigated further work at Lowry.

In 1974, the current project was begun. The maintenance stabilization
primarily involved repairing areas of walls where prehistoric mortar was
crumbling from runcff beneath cement caps. Several walls were undermined
and others had lateral separation. Reconstruction of these areas is
discussed in the second half of this report.

Excavation of Kivas A and B began on the east and west sides of the area
above the Kivas, Workers cut inward to locate the walls of Kiva A,

The inside of Kiva A was then cleared to a depth of 60-85 cm. A test
area was dug in the east half of Kiva B to locate the murals. This area
was excavated te the floor level; only patches of white plaster with no
design remained in this area (Fig. 12). The murals on the north side of
Kiva B remained since this area was never excavated by Martin; he ran a
tunnel to the north wall to determine the northern boundary of Kiva B,
but left a balk between the third and sixth pilasters,

The location of the kivas within the roecm block, the depth of 4-5m,

(17 feet), and the instability of remmant Kiva A walls above Kiva B walls
presented immediate problems with removal of the fill. All Kiva A walls
that were unstable and a risk to those working in Kiva B were removed.

A slide was built from the west wall of Room 3 to the west wall of Room 5

15
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Figure 9. Great Kiva, 1967. a, room block to north during
stabilization; b, walls were stabilized higher te the inside
to drain water outward away from walls.
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Figure 11. Great Kiva, plan of Lancaster's stabilization.
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Figure 12, Kivas A and B. a, filled area above kivas before
excavation; b, east side of Kiva B excavated to the floor
(plaster has slumped off in this area).
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to allow dirt te pile on the west side of Room 5. The use of a slide
would have saved man-hours, but it did not work and was replaced by a
wheelbarrow ramp due to the wetness of the fill. The ramp was supported
by a scaffold in Room 5; it allowed the dirt to be thrown into wheel-
barrows that were then wheeled to the end of the ramp (Fig. 13). As the
depth of Kiva B increased workers had to showvel up to Room 3; from there
the fill was shoveled to wheelbarrows, then dumped.

The wheelbarrow ramp extended from the west wall of Room 3 to #0cm west
of Eoom 5. All the boards except the stop were left uncut, since the
ramp was serving a temporary function, and would later be dismantled
and the lumber used again. The following materials were used:

Platform A A
Staop I -2" x 8"
Legs 4 - 2" ow BY
2 - 2" = a"
Bracing O - 1" x 6"

With the excavation of Kiva B the walls of Kiva A were almost completely
removed, with only a small area remaining on the west side. Kiva B was
excavated te 5-10cm above the floar. The benches were cleaned and the
murals were photographed (Fig. 14). The cenditicn of the murals was
excellent inm the areas that had not previously been excavated. Those
areas that were lacquered showed damage primarily between the first and
gacond pilasters, PFalnting the murals with shellac created a hard
frontzl surface which caused the plaster to separate from the stone wall
and other lavers of plaster. The presence of moisture, dirt, and voots
behind these separated areas locreased detericration. When these areas
were excavated, the plaster either crumbled or gradually bhegan to break
down as it dried out; no successful process has been discovered to stop
this tvpe of deterioration.

In erder to recover as much of the design as peoszsible, tracings were
taken of the murals in sections. The tracings show what design remains,
the areas cracked, and in some instances a previous design where the
plaster had broken eff. Close-up photographs were also taken of the
entire bench (Fig. 15). A cclor sample was taken of the plaster. As
soon as the murals were recovded, they were covered with strips of
plastic sheeting, which were anchored to the tops of surrounding walls
and draped down over the murals (Fig. 16).

Kiva B, Temporary Roof

The final work at Lowry in 1974 was a tewporary roeof providing protection
against the winter. There were sgeveral problems asscciated with the
constructicn of a cemporary roof over Kiwva B. The west wall of Kiva B
was not exposed; fill and a remnant wall of Kiva B remained. The upper
courae of the east wall was exposed. The difference in height was
approximately lm. from west r£o east; this created a reom with a pitch
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Figure 13. Kiva B, wheelbarrow yamp, &, east-west profile of ramp

in relationship to Kiva B; b, phetograph locking southwest, Kiva B
in foreground.
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Figure 14, Kiva B, a, north view of murals after excavation in
1974; b, close-up of damaged area where plaster is peeling from
the walls,
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Figure 16. Kiva B. a, north-south profile of plastic sheeting
over murals; b, north view of plastic sheecing secursed with stones
to the top of surrounding walls and draped ocver murals,
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of 4:1 (Fig. 17). Since the roof would be built on fill and unstablized
walls, bracing inside the Kiva was necessary. Roof drainage was into the
unnumbered space east of Kiva B; any moisture that collected in the space
could seep down the walls and cause undermininz. The shape of the roof
had te allew for the southern recess, and the 1.5 - 1.8m. difference
between the norch wall and the south wall of Room 7 (Fig. 18).

The follewing description of the temporary roof construction is divided
into struectural sections, by cemstruction sequence,

Roof Frame:

Plates: Two plates of four 2" x 12" spliced boards were secured parallel
to the outside of the east and west walls of Kiva B. The plates were
nailed at the north and scuth te juniper posts that were secured in the
fill. The plate on the west side was placed approximately 60cm above the
fill. A dry wall was built between the fill and plate te add support.

The east plate was placed on the same leval as the tep course of the east
wall of Kiva B,

Rafters: Nine rafrers 25" in length were constructed of 2™ = 12" or

2" x B". Two boards of either size were spliced with a scab nailed to the
side. The rafcers spanned the kiva east-west on two-foct centers, alter-
nating between 2" = 12" or 8" rafters. Each end butted up against and was
nailed to the plates. On the east side the rafters rested on the wall of
Kiva B. The area over the southern recess was boxed in with Cwo shorter
rafters.

Dry Wall: Dry wall was used to seal open areas between the plates and fill
or walls, which added support and sealed the kiva againstc moisture and
vandals. Plastic was placed against the dry wall on the west and scuth
sides, then banked with dirt as an additional protection against moisture,
since the dyy wall was built on fill in thess two areas.

Nailers: Boards of 17 x 4" were used as nailers for the corrugated tin
roof. The boards were laid horizontally across the rafters and plates on

2' centers (fig. 19).

Vertical Support Braces:

Vertical support was given to all rafters at the splice and at half the

distance from the splice to the west plate (Fig. 17). Two 2" x 8" strips
were pailed across the bottom of the rafterg at the splice and the other
areas of braces. Braces were of 2" x 8" and 2" = 6" beards with various

sized scraps as a base on the ground surface of Kiva B, The braces were
sprung into place.

Ronf:

The roof was constructed of 2' % 12' secticns of corrugated tin. The tin
was nailed to the nailers with the first sections beginning on the east
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Figure 19. Kiva B. a, north view of roof frame, temporary roof;
b, north wview cf corrugated tin roof.



side (drainage of roof was to the east). The sections were overlapped
from the north to the south 3", Then the second and third rows were
overlapped to the east (Fig. 19). Most of the drainage from the roof went
into the space east of Kiva B. Plastic was put on the ground with
corrugated tin over it, The tin was sloped to the south so the water went
through a hole in the north wall of Room 27 into the center of the room
(Fig. 18).

Wing Roof:

A wing roof was built from the north wall of Kiva B to the south wall of
Room 7 to close the distance of 1.5m to 2m in height between the two walls.
A 2" x 12" plate was secured with juniper posts horizontally along with
the south wall of Room 7. Rafters of 2" x 4" boards were cut at different
lengths and at different angles to toe in with the roof; they were placed
on 2' centers. WNailers on 2' centers extended east—-west across the
rafters. The roof of corrugated tin sections overlapped from the east

to the west 3" with drainage downward onto Kiva B. Plastic cement was
used to seal the area where the wing roof met the main roof, and around
nail holes (Fig. 19). The wing roof and Kiva B were completely enclosed
on all sides.

Material List:

Lumber: 1" x 4" - 392" = Nailers for Tin
1" % 6" - 48' = Cross Bracing on Vertical

Support Braces

2" x 4" - 140" = Wing Roaf Rafters

2" x g" 60' = Vertical Support Braces;
Brace Blocks

2" «x 8" - 350" = Rafters; Vertical Support
Braces

2" x 12"- 208' = Rafters

Total Board Ft, 1,198

Nails: Roof Tacks 9 % 1lbs. = Tin Nailers
8d 4 1bs. = Nailers to Rafters
10d 5 1lbs. = Rafter Splices
16d 8 lbs. = Frame
16d cc 10 1bs. = Frame
Corrugated Tin: 30 - 2" x 12" Steel Plates
Plastic Cement: 1l gallon
Plastic Sheeting: 1l roll of 200 sq. frt.

1 roll of 1,000 sq. ft.
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Kiva B and Room 27, 1975

In the spring of 1975, the first work at Lewry was the removal of the
temporary roof so that restoration (Repercs 23-25, 27-33, 135) of Kiva B
could begin. After restoration, access to Kiva B and a permanent roof
would be built.

Creating an access entryway into Kiva B involved excavation, construction
of two doorways, steps, and two retaining walls.

The access began at Room 31. Beam steps of 90cm in length by 1.2m in
width, on a stone foundation, lead down into Room 31 (Fig., 20). This
room and Room 2/ were both excavated to a depth of 90-1.2m to provide
higher doorways, to lessen accidents. The restoration of the entryway
to Room 27 1is covered in Repert 34. The drainage hole in the north wall
of Room 27 was enlarged to create a doorway built with wooden lintels
(Fig. 20). This doorway led into the scuth end o¢f the unnumbered space
east of Kiva B. The south end was excavated to a depth of 70 cm with a
retaining wall built to hold back the £i11 of the rest of the area. This
wall is 75cm high and spans the distance betwean the east wall of Kiva B
and the west all of Room 3%, A small wing wall was constructed to span
the distance between the northwest exterior corner of Room 27 and the
exterior southeast wall of Kiva B (Fig, 21).

a

An entrance to Kiva B was built throongh the east gide of the southern
recess. Building stones were removed from the wall to create a rough
doorway; care was taken to keep the sides straight (Fig. 22). Two steps
of flagstone were built in the deorway. The steps were lazid in a bed of
cement with a veneer under each step (Fig, 23). Both sides of the
entryway were finished by weneering the sough side to a depth of B4cm
and 1.8m in height, and the nocrth side o g depth of 25cm and a height
of 1.75m (Fig. 22).

A gate constructed of %' rebar was placed acress the southern recess to
allow visitors to wview the Kiva but not enter (Fig. 24). A three-four
course single wall af 67cm was built te span the vent shaft to show its
presence., Reconstruction was impossible since visitors stand directly
over the shaft in the southern recess.

Precautions against the preblems encountered with the temporary roof were
taken into acccount with the construction of the permanent roecf. The
problem of lcose fill on the west and south sides was remedied with the
construction 2f retaining walls. The remnant of the west wall of Kiva A
was reconstructed (Report 35) to extend along the west wall of Hoom 3
from nerth to scuth. The retaining wall was built across the area above
the southern recess of Kiva B; a wall was also built con 2 remnant wall of
Kiva A. 60-75cm were added ta the top of the east wall of Kiva B; this
addition decreased the pitch ef the permanent recf te 2" - 12"

(Filgs., 25-26).
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Figure 20. Booms 31 and 27. a, Room 31, view of beam steps; b,
Room 27, entrance in north wall.
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Figure 21. Wing Wall comnecting nerthwest exterior corner of Room
27 and Kiva B. a, f£ill area before wall was constructed; b, after
construction of wall.
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Figure 22, Kiva B, veneered doorway through scuthern recess,
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Figure 23. Kiva B, entrywav through southern recess, a, east-west
profile of flagstone ateps; b, east view after construction,
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Figure 24, Kiva B, rebar gate. a, front and side prcfiles; b,
south view of gate.
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The permanent roof construction is divided into structural sectionas, by
constructicn sequence.

Roof Frame:

Base plates: Two 4" % 8" x 34' beams were used for the base plates. The
plates rested on the west wall of Kiva 4 and the east wall of Kiva B. The
plates were tilted to conform to the pitch of the roof and then secured

in several areas with cement.

Rafters: Five 8" x 8" x 34' beams were placed on four-foot centers

acrpss Kiva B, 'The beams rested on the base plates and butted up to

the west wall of Boom 3 and the =ast wall of the space east of Kiva B. Two
shorter beams were used at the nerth and south ends across the scuthern
recess and against the south wall of Room 7. The rafters were nailed to
the base plates with 1' bridge spikes (Fip. 27).

Frame Mailers: MNailers of 2" x 8" boards were placed in chiseled sockets
on four-foct centers between all the rafters (Fig. 27).

oof:

s

Plywaod: Sheets of 4' x §' plywood were nailed to the roof frame length-
wise north-south. The rows were staggered to give the seams more strength
{Fig. 27}.

Plastic Bubble: A Eour-footr frame of 2" x 4" was built as a base for the
gkvlight. The frame was secured on top of the plywonod. The bubble was
then screwed to the frame (Fig, 28).

Tarpaper Nailers: 1" x 4" boards were nailed around the edge of the
roof as nailers for the tarpaper and as additional sealers against
moisture (Fig. 27).

Tarypaper: Strips of tarpaper were laid over the plywocd and secured to the
nailers., Plasctic roofing was used to seal the joints arcund the edges of
the roof and particularly avound the bubble (Fig. 29).

Dirc: 10-153cm of dirt were put on the roef (Fig., 29). A dralaazge pipe
was screwed with a coupling into the southeast corner of the reof that
extended 90~15cm below the surface, made a 90° turn, and extended along
the north wall of Recm 31 to Bm beyond the Pueble. A drainage box was
placed owver the pipe into the roof (Fig. 30). The pipe was wrapped in
insulation and the portion left axposed was covered with a plywood bex.

Material lisc:

Lumber: "M ow 4" - 464! = Wailers for Tarpaper
M ox 4" - 160" = Miscellaneous Bracing
2 x e~ L0UT = Wing Wall
2" x 8" - 1736' = Frame Nailers

Total Board Feet 2660
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Figure 27. Hiva B, permanent roof. a, north wiew of voof frame;
b, north wiew of plywood roof and frame nailers.
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Figure 28. Kiva B, permanent roof. a, prefile of plastic bubble;
b, northeast view of plastic bubble secured to roof.
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Dry Spruce Timber:

Hails:

Miscellaneous:

Drainage:

Room 27 was roofed

spruce timbers 8

toty
o]

with Kiva B.
north and south walls for the rafters tec rest on;

8 - 8" x 8" x 34" = Rafters
2 — 4" x 8" x 34" = Base Plates
# 5/8 6l 1bs. = Tarpaper to Plywood

Il

2d palv. 13 1bs.
IlspikESH ]_2”
20 wood screws

Plywood to Rafters

It

1l

32 sheets of 4" x 8' 3/4 inch plywood, CD
with exterior glue

L0 rolls (1 square each) of #65 tarpaper

2 - 5 gal. cans of Albert D3, Semi-zloss
fire retardant for rafters

7 zal. 1 qt. Plastic Roof Cement
4' x 4' Plastic Bubble with 1%'" flange
roll 4" x 15" F15 Insulation

- 45° coupling for 4-inch sewer pipe

- 4" couplings for 4-inch sewer pipe

A
2
2z

cennected this roof to the roof over Kiva B, making it continuous.
covered with 10 te 1bcm of dirt (Fig. 26).

41

Rafters to Base Plates
Bubble to 2" x 4" frame

1
& — 10 ft., secticns of FPlastic 4-inch sewer pipe
1
4

5ix sockets were chiseled out of the
the rafters were three
, 8'9" and §'11" in length set i a bed of cement,
Two sheets of plywocd were laid directly on the beams (Fig.

1); a quarter
roll of tarpaper was nailed to the nailers. A wing wall of

x 6"

rafters
It was



Figure 29. Kiwva B, permanent roof. a, north view of tarpaper
layer and areas sealed with plascic cement; b, after addition of
dirt layer.
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STABILIZATION REPORTS

Each wall that required maintenance stabilization is described in separate
reports with before-and-after photographs keyed to Figures 32-33.

Different types of damage are definable into recurring problems that
plague surface ruins. There does not appear any feasible way to stabil-
ize a surface ruin other than capping the walls; this leaves most of the
original wall intact and above-ground, but requires maintenance stabiliza-

tion on a regular basis. Most damage occurs at the bond between the
cement cap and the prehistoric wall; water runoff down the cement cap onto
the prehistoric wall causes gradual ereosicn of mortar and stone. If

moisture enters the core of the wall, lateral separation can occur causing
the wall to bulge outward (Report 7); if moisture enters the wall and
freezes, cracks and bulging can result., If drainage is shallowing out

the center of the room, it must be done again in several years when the
area fills in. TIf the room ig allowed to level again, the water can

drain toward a wall and cause undermining above and below ground-surface
{Report 10).

Visitor traffic through an unattended ruin can be the cause of damage.
Walls are climbed on; areas that have been stepped up or down to meet
another wall in a fragmented effect are used as steps {(Report 3). Rodents
burrowing under walls and plant growth can also cause damage (Report 19).

The restoration of Kiva B is also described by report form. Each
pilaster is described individually, with other restored features. (Reports
23~25, 27-33, 35).

Walls

The basic materials used in stabilizing the walls of Lowry are the same
used by Lancaster in 1966-567. Portland Type 1 and 1T cement and Shiprock
sand (sharp mortar sand} in a 3:1 proportion with 6 oz, of Tamms mortar
coloring light buff added, per 12:4 load, to take some of the blue-green
color out of the cement, No new stone was quarried. All cement joints
were pointed to a depth of 1.5-3.0cm; joints were filled with soil mortar
flush to the stone. Different ratios of soil te sand (4:1, 3:1, 2:1 and
1:0) were tried te make a harder mortar that cracked and shrank less.
Different types of manufacture were also attempted: the mortar was kneaded
to remove aill excess meoisture until it had a stiff consistency; in other
instances it was applied to the joints while wet and sticky, and allowed
to dry out gradually by repeated applicatiens of water. The results were
less than desirable for all the ratios and methods. Fallure was probably
due to a low clay level and high plant content to the soil; it also may
be due to 'rapid dehydration which causes shrinking and cracking

When a wetter mortar was used to plaster and reconstruct a small area of
the floor of Kiva B, the result was better. 7The mortar was spread on and
continually smoothed with either the palm of the hand or a trowel. This
success may have been due to the shade from the roof, application in a
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Figure 31. Room 27, permanent reof. a, south view of beams set
in sockets over room; b, west view of plywood roof.
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Figure 32b. Kiva B, plan of CU stabilization. Circled numbers
are report numbers.
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thin laver, continually smoothing of the area, or to all thres. A soil
cement of twoe parts oil to one part cement was experimented with slightly
{(Reports 26 and 36). A small amount of coloring was added to the mixture
to counteract some of the cement coloring, but the result was still far
too gray. Soil cement has strength, does not c¢rack, and shrinking is
minimal, If a white cement was used, with some experimentation, a desir-
able color probably could be cbtained.

Soil and water mixed to a thin paint and applied to the walls acts as a
stain for up to two vears; in other areas this might not be feasible,

bt at Lowry where the soil is a deep red, it works well., This technique
helps to blend the newly stabilized areas with the prehisteric wall., A
thicker slip of soil and water was painted over the cement joints of the
west wall of ¥Kiva A, The application of soil mortar to this wall would
have taken many man-hours, because the bed of cement between the small
building stones necessary to match the patch to the prehistoric was thin.
Definitions

Some of the more ccmmon definitions used in the following reports are
listed below.

Capping - The upper 1-3 courses are removed and relaid with cement
to protect Che core of the wall against the weather. The number of
courses relaid is dependent on the thickness of the building stones.
Lancaster used a two-course cap at Lowry when he restored it in
1966-67. Cil only capped one wall (Report 23).

Grouring ~ Cracks or large joints caused by crumbling prehistoric
mortar are filled with a cement or soil mortar flush to the stone.

Fointing - Joints are cleared to a depth of 1.,5-3cm, then filled
with a soil mortar or soil cement to cover the new cement and blend
the new areas with the prehistoric.

Spall - A chip of stone broken from a larger stone, $Spalls were
used at Lowry to puz=h the mud back in the joints against the stone,
and as levelers under building stones when a wall was being constructed.

Labor and Matevials

A tabulation was kept of amounts cf time used for different jobs at Lowry,
to come up with useful data to figure time per contract. The tables are
divided into the work associated with Kiva 8 (Appendix B), and the main-
tenance stabilizarion invelved (Appendix C). All the tables briefly cover
the area reconstructed, amount of cement used, other materials used,

and the length of time fin man hours) to perform different jobs. The majer
work involwed with Kiva I is also divided in the same manner, with the
addition of excavation and building time.
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Summary

Several facts are useful from this data: many factors other than the size
of the reconstructed wall are involved in figuring the amount of time to
repair a wall. The experience of the worker, the difficulty of the wall
he is reconstructing, and the availability of building stones that do not
require shaping appear tc be the most important. If any excavation is
necessary, the time is greatly increased as proved from the time spent
reexcavating Kiva B. Data of this kind is generally useful but not exact,
since the type of problem 1in every ruin is so different.
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Figure 34, QRoom 12, east exterior wall. s, northera portion of
wall after stabilization; b, southern portion of wall after
stabilization. HNo before photograph was taken; the wall can be
seen in ¥Fig. 35.
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Figure 35. BRoom 14, east exterior wall. a, several stones were

missing and large joints were created by crumbling mertar: wall
was slumping at the abuttment to Boom 12; b, missing stones were
replaced and the wall was straightened.
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Figure 36. HKiwva E, secuth exterior wall. A, several stones were
missing and large jeints were created by crumbling mortar; b,
stones were reset and all large joints were filled,



KIVA E
e -1

Figure 37. Kiva E, east exterior cormer south of Kiwva E.
View after corner was stabilized. Sewveral stones were reset
and pointed with mortar.
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Figure 38. FReoom 21, northwest interior corner. a, large area of
missing and fallen stenes cauvsed by undermining; b, sStones wevre reset
and pointed with soil mortar, soil was banked against the wall and
sloped towards the ceanter of rhe room,



d

Figure 38. Room 21, nerth interior wall. ¢, damage included fallen
stones and large joints; d, all leese stones were resat and large
joints were pointed with soil mortar,

60
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Figure 39, BReoom 11, west Intevior wall. a, several stones had
fallen from wall and stones of soft sandstene were eroding; b,
eroding and missing stones were replaced.
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b

Figure 40. Great Kiva, stairway. a, stalrway before stabilization
in 1966; b, water runoff down stairway caused erosion behind wooden
post steps.
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Figure 40. GCreat Kiva, stairway. ¢, stones behind wooden post
steps were reset.
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Figure 41. Great Kiva, northeast bench. a, mortar ercded beneath
cement cap leaving large joints; b, all jeints were grouted with
soil mortar.
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Figure 42, Great Kiva, east bench. a, mortar eroded benmeath
cement cap leaving large joints; b, all joints were grouted
with go0il mortar.



b

Figure 43, Great Kiva, west bench. a, one building stone was
missing from bench wall; b, stone was reset and large joints
were grouted.
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Figure 44. Room 16, south interior wall. a, lateral seperation
caused wall to bulge cutward; b, wview of exterior =ide of wall
shows that damage did not extend through the thickness of the

wall,
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Figure 44, Room 16, socuth intericr wall. ¢, weooden prop placed
in the wall to support upper 2-3 courses after removal of the
damaged portion: d, south view of wall afrer stabilization,
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Figure 45. Room 14, south extericr entrance. a, stones were
missing from both sides of the entrance and mertar was lcose
and cracking; b, after stones were reset and joints grouted.
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Figure 46. Room 12, scuth exterior entrance. a, large joints
resulted from erozion of mortar; b, joints were grouted with cement.
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Figure 47. Room 31, east interior wall. Wall was undermined 2-3
courses beneath upper 2 course cement cap. No photo was taken
before stabilization.
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Figure 48. FReom 8, east exterior entrance. All large joints of the
interior and exterior wall were grouted. No phote was taken before
stabilization.

~
o)



[ 31 ] v 0} -11| 80| oey3iy
XYCEAL] AQPION 'jp Aliw}

(*210 “si@Iuj| "sABUOCP U0 18l0N) E|[FIeQ

*OTQRATHIIa08T Joy
‘HIG ¢ 'Aep T = B4 ZT 1JOQE| JO SAWD uey

(59300 |(euO|ljppe :3adA) joou) jooM
YL/0T/9 TPRUS|UL) NIGR ByEg

LINETAL: ] IpITANIE NIoM IR “l100TF Mo Duap 4uM Jloa ay

(s210u |edayfppe :2dil Jo0|4) J00|4

(v *Bra *961 *d *9fT urlamy s

Q EE \
113
ned 03 12301 dem payjuviap #10m 104)
*#ugpiuyod x03 pstwn wEm pupw Jied T ol O %
Tyo® s1amd oAl Jo Jeiiom [jol ¥ "paiurod sem G-y T[CA JO Yi¥ua] 0Ipjud oyl ‘L pumw ‘of ‘zg 6
"IT®A JO E36IN0] JUTU 1ImOT 03 PaTefY oem errede Jo Bupoupdaa pus Supjutod b 7

romyf ge potiyd @ET3 awmmp oyl Bupinp ing
ET PUY (T WOOOY 183w JTING G0A CF “60F [aw]
!
(*212 *‘bujuing yo 33udp (A ‘swool Bujpumosins O3 BAIIC|AS UO|JINITFUOD jO
pojaed ‘S[I01E [RUO|I|PPR jO 3Jusp|AR ‘uo|leniis) @dAl pue ueyd ‘uojivjujag O
0

rqof Bujys||dwodse o $Jjwdas Bupyew up Inbjuydsa pus 'Uo|1INIIUDT “s|w|Ieley

FUNLITLIHINY

*10juwouw] Ty Aq ¢9fT uf paddes adiam 82354nod oal raddn syr

TUOTIVZITTARIN [§-994T 104 IDI8WIUWT [¥ FO @@I0U PTafd
9E6T ‘UTIIvN *§ Tnud  lopTiofe) EiaIsaAlInos Uy ©jng Aino

IMJOM S|Y] 01 $NO|ARId UCI1INIITUCDDS JG 1| eday
:qaf Joy suopleaj|isnf pue suo|3e3||qnd 01 SIoUIII;IY

"Jool 1J I0CTJ to DUOP &AM RI0M Of 4004 '100t4

ALO_LﬂuXmu

. L]
1534 (M'5'3"N) X4 “TAASY

x (dop493uy) (WA :qof $)y3 uo Alaed jo |2uuasIIg
“II®A O M0 papoie puY IVIiE
sp10oispyard reuwpliio axsym sauoile Fuppring uwoamlaq judawddw eaoa wdud daag

ayny £1acy  NIMY

BALN
thauosen Jud(suy —F ooy

Z1 3zaday IPAIJEIS NIOM UIYM UO[]|PUO)
T 1iodny

duoIIY NOTLWZITIRVLS SHINY



Figure 49. Room 33, north end of west interior wall. a, damage
was confined to mortar crumbling from joints; excavation below
ground surface showed no undermining of wall; b, soil mortar and
spalls were replaced in the lower portion of the wall.
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Figure 4%. Room 33, scuth end of the west interier wall., ¢, damage
was confined to mortar crumbling from joints; excavaticn below
ground surface showed no undermining of wall; b, soil mortar and
spalls were replaced in the lower porcion of the wall.
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Figure 50. Room ll, north exterior entrarce. a, step was locse,
a stone was missing from the west side of the entrance and mortar
was cracking from the joints; b, after stabilization.
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Figure 51. Room 10, exterior entrance. Several stones were replaced
on the top ceourse of the south bench of the T-doorway. No photo
was taken before stabilization.
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Figure 52. Reoom 27, north interior wall. a, several stones were
missing and the mortar was crumbling beneath cement cap; b, stones
were reset and the Jeints were grouted.
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Figure 53, Room 23, east interior wall. a, masonry immediately
beneath the cap was eroding; b, view after stabilization; photo
board is mislabeled.
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Figure 535. Space east of Kiva B (unnumbered), easat interior wall.
a, wall was undermined in large area; b, mi=sing and loosened stones
were reset.
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Figure 56. Kiva B, northeast wall. a, stones were loosened through-
out the thickness of the wall; b, wall was rebullt to an even level
to provide a foundation for roof.
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Figure 57. Room 24, south interior wall. Replaced 2-3 courses
immediately below the cement cap. No photo was taken before
stabilization.
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Figure 58. Recom 21, east interior entrance, a, before stabilization
in 1966; b, rodent hole on exterior side that prchably caunsed damage
to the interiocr side.



d

Figure 58. Room 21, east interior entrance. ¢, a large crack
extended from the lintel to ground surface and stones were loose
to either side of the entrance; d, after stabilization.
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Figure 59. Room 4, southeast interior corner. a, several stones
slipped from wall leaving a large gap; b, stones were reset,
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Figure 60. Room 13, north exterior entrance. Several stones were
reset on the west side of the entrance. UWo photo was taken before
stabilization.
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Figure 61, Kiva H, north interior wall. A small patch was made with
scil mortar where twoc stones had slipped from the wall. o photo
was taken before stabilization.
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Figure 62. Kiva B, piiaster 6. a, before stablilization showing the
extent of damage; b, after stabilization.
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Figure 63, Kiva B, pilaster 7. a, before stabilization; b, after
stabilization,
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Figure 64, Room 29, east interior wall. a, view of wall before it

was stepped up to brace the north wall; b, wall after courses were
added,
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Figure 65. Kiva B, pilaster 5. a, pilaster before stabilization; b,
about &6cm. was added to pilaster, also new shelves to either side of
pilaster 5.
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Figure 66. Kiva B, pllaster 4. Pilaster was stepped into the
west wall of Kiva A, No photo was taken before stabilization.
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Figure 67, Kiva B, pilaster 3. a, before stabilization; b, after
stgbilization and painting of the joints,
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b

Figure 68. Kiva B, pilaster . a, before stabilization; b, after
stabilization.
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Figure 69, Kiva B, pilaster 2., View after stabilization. No
photo was taken before stabilization.
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Figure 70. Kiva B, interior walls. Flioor near the gate has been
resurfaced and all newly cemented Jjoints have been covered with
501l mortar.
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b

Figure 7l. Room 27, east exterior entrance. a, entrance before
stabilization in 19653: b, after stabilization in 1985 room was
filled to abowe "T" of doorway.
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Figure 71. Room 27, east exterior entrance. ¢, after excavation
and stabilization.
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Figure 72, Kiva A, west wall. West view of wall after
stabilization as retaining wall and as a feundation for
roof.
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Figure 73. Reom 31, north interior wall. a, before wall was step-
ped up as a brace to the west wall; b, after stabilization.
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APPENDIX A
Correlation of Archaeological Features and

Stabilization Reports

Room No. Report Ho. Page
4 O 100-101
8 11 ettt 78-75

10 e 83-85
11 5 61-62
] e §3-85
12 1 ... et e s 51-52
e 74-75
13 2 e e 132-103
14 2 it e e s e e e 53-54
B i i i e e e 72-73
16 7 e e et 69-71
18 2 e e e 53-54
21 4 o ey 58-60
9 .o et e 97-99
23 5 T 88-90
24 < 95-96
27 L4 e i e s e 86-87
34 e et ea e e e 126-128
29 20 e e e 111-112
31 10 e e e e e s s 76-77
36 e e e 131-132
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Room No.
33
Kiva A

Kiva B

Space E.
of Kiva B

Kiva E
Kiva H

Great Kiva

Report No.

12

............

------------

............

------------

------------

------------

............

...........

.........................
-------------------------
.........................

.........................

-------------------------

.........................

.........................

.........................
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APPENDIX C

Tabulation of Labor and Materials, by area
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